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reziume

20-saukunis 20-wlebidan safreni aparate-
bis warmatebulma frenebma safuZveli Cau-
yara aviaciis swraf ganviTarebas, am perio-
didan bavri cvlilebebi xorcieldeboda,
dReisaTvis ki gadawyvetila iseTi safreni
aparatis (TviTmfrinavebis)Seqmna romelic
mzis energiaze imuSavebs, oTxi mZlavri
eleqtro ZraviT.isini mzis energias miiReben
frTebze damontajebuli mzis batareiebis
wyalobiT. aseTi TviTmfrinavebis pirveli
sacdeli frenebi 2019 wels ganxorcield-
eba parizSi.

adamians ar SeuZlia frinvelis msgavsad
frena, magram mas odiTganve hqonda frenis
survili. amisaTvis igi qmnida sxvadasxva
xelovnur safren saSualebas. Tavdapirve-
lad cdilobda, xelovnurad Seqmnili frTe-
bis gamoyenebiT miebaZa frinvelis freni-
saTvis. magram aseTi mqnevarafrTebiani sa-
Sualebebis gamoyeneba ar aRmoCnda warmate-
buli, radganac adamians, frinvelisagan gan-
sxvavebiT, Tavis wonasTan SedarebiT, ar gaaCnia
sakmarisad Zlieri mkerdis kunTebi.

wlebis ganmavlobaSi frinvelis fre-
nis imitaciis warumatebeli mcdelobebisa
da analizis Sedegad adamiani midis fre-
nis xelovnuri mowyobilobis – safreni
aparatis Seqmnis ideamde. safreni aparati
(ingl. Flying Vehilice) aris atmosferosa da
kosmosur sivrceSi frenisaTvis gankuTv-
nili mowyobiloba. droTa ganmavlobaSi
ikveTeba safreni aparatis Seqmnisa da fre-
nis ori mimarTuleba: – haerze msubuqi sx-
eulis maRla asvlis Tvisebaze dafuZnebu-
li aerostatikuri frenis principis gamoy-
enebiT, romelmac SemdgomSi haerze msubu-
qi safreni aparatebis gamoyenebis sferos
– haernaosnobis ganviTarebas Cauyara safuZ-
veli; haeris nakadSi daxril zedapirze
amwevi Zalis arsebobaze dafuZnebuli aero-
dinamikuri frenis principis gamoyenebiT,
romelmac haerze mZime safreni aparatebis
gamoyenebis sferos – aviaciis ganviTare-
bas Cauyara safuZveli.

haerze mZime safreni aparatebis Seqmn-
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is gzaze ikveTeboda sami mimarTuleba: mqne-
varafrTebiani safreni aparatebis anu orni-
Topterebis; uZravfrTiani safreni aparateb-
is, anu planerebisa da TviTmfrinavebis;
mbrunavfrTiani safreni aparatebis anu
Sveulmfrenebis.

orniTopteri (ingl. Ornithopter) haerze mZi-
me safreni aparatia, romelic dafrinavs
frTebis qneviT gamowveuli haeris reaqci-
is meSveobiT. planeri (frang. Planuer, ingl.
Glider) aris haerze mZime uZravi safreni apa-
rati, romelic dafrinavs frTaze mimwydomi
haeris nakadiT warmoqmnili aerodinamikuri
amwevi Zalis meSveobiT. TviTmfrinavi (ingl.
Airplane) aris haerze mZime safreni aparati,
gankuTvnili atmosferoSi frenisTvis Zrave-
bisa da frTebis gamoyenebiT. TviTmfrinavis
moZvelebuli saxelwodebaa aeroplani.
Sveulmfreni (ingl. Helicopter) aris haerze
mZime safreni aparati, mzidi xraxnis gamoy-
enebiT atmosferoSi vertikalurad maRla
asvlis SesaZleblobiT. Sveulmfrenis moZ-
velebuli saxelwodebaa helikopteri.

Tavdapirvelad iqmneboda mcire zomis
martivi mfrinavi modelebi, romlebze dayrd-
nobiTac SeiZleboda frenis Sesaxeb garkveu-
li Sedegebis miReba. magaliTad, Zvel Cine-
TSi akeTebdnen: franebs (ingl. Kite), mfri-
nav farnebs (ingl. Sky  antern), Cinur bambu-
kis bzrialebs (ingl. Chinese Top),  foierverke-
bsa (germ. Feuerwerk) da sxva gasarTob saf-
ren mowyobilobebs.

safreni aparatebis ganviTarebis gzaze
mniSvnelovani movlena iyo 1783 wlis 5 ivn-
iss parizSi Zmebi Jozef da etien mongol-
fieebis sahaero burTiT adamianis asvla
haerSi. 

Zmebi raitebis TviTmfrinavis pirveli
warmatebuli frenebidan ramdenime wlis
Semdeg 1907 wlis 13 noembers frangi pol
kornius Sveulmfrenma SeZlo mcire simaR-
leze vertikalurad afrena. Sveulmfreneb-
is sawyisebis Seqnaze gavlena moaxdines
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Zmebma lui da Jak bregebma, iakob qristian
ellehamerma, etien emiSenma, georg botezat-
ma, raul pateras peskaram, koradino d’askaniom,
henrix fokem, igor sikorskim da sxvebma.

amgvarad, XX saukunis dasawyisSi haerze
mZime safreni aparatebis warmatebulma
frenebma safuZveli Cauyara aviaciis swraf
ganviTarebas. 1926 wels amerikelma gamom-
gonebelma robert godardma Seqmna da ga-
moscada pirveli realuri Txevadsawvavi-
ani raketa, romelsac SemdgomSi saraketo
teqnikis ganviTareba mohyva. XX saukunis
Sua wlebidan dawyebuli, iqmneba da viTarde-
ba upiloto safreni aparatebis mimarTule-
ba. adamianis mier sahaero da SemdgomSi
kosmosuri sivrcis dapyrobis gzaze mniS-
vnelovani movlenebi iyo: 1939 wels germa-
niaSi ernst hainkelis konstruqciis pirve-
li reaqtiuli TviTmfrinavis  einekel  e
176 afrena, 1947 wels aSS-Si Carlz egeris
mier TviTmfrinaviT “Bell X-1” bgeris siC-
qaris gadalaxva, 1961 wels sabWoTa kos-
monavtis iuri gagarinis (Юрий Гагарин, 1934-
1968) kosmosSi gafrena pilotirebadi kos-
mosuri xomaldiT “Восток”, 1969 wels aSS-is
kosmosuri xomaldis “APOLO 11” mTvareze
daSveba da astronavt nil armstrongis
mier mTvareze fexis pirveli dadgma. amJamad
aviacia Tanamedrove teqnikis erT-erT wamy-
van mimarTulebad Camoyalibda da mniSvne-
lovan rols TamaSobs Cvens cxovrebaSi.
igi farTod gamoiyeneba satransporto, sam-
gzavro, sabrZolo, sadesanto, sapatrulo,
sadazvervo, sasoflo-sameurneo, sportuli,
saswavlo-sawvrTneli da sxva amocanebis
SesrulebisaTvis. perspeqtivaSi ki maTi gav-
rcelebis arealis kidev ufro metad gaz-
rdaa mosalodneli.

miuxedavad imisa, rom 60-iani wlebis Se-
mdeg, aviabazarze bevri cvlileba ganxor-
cielda, teqnologiebma usafrTxoebis norme-
ba gazarda, samoqalaqo TviTmfrinavi mainc
TiTqmis iseTivea, rogorc 50 wlis win.

mosazrebis WeSemaritebis asaxsnelad
is argumentic kmara, rom popularulma Boeing
737-ma frenebi 1967 wels daiwyo.

70-ian wlebSi, cvlilebebisa da novaci-
is Semotanis mcdeloba namdvilad iyo. baza-
rze 2 zebgeriTi samgzavro TviTmfrinavi
Concorde da Tu 144 gamoCnda. dasavleTis
mimarTulebiT frenisas adamiani dros as-
wrebda, Tumca aseTi siswrafe, ufro swored
aCqareba bevrisTvis diskomfortuli gaxda,

garda amisa xarji imdenad maRali iyo, rom
2-3 saaTis mogeba damatebiT ramdenime aTas
dolarad biznesmenebsac ar uRirdaT. 1997
wels konkordiT niu-iorkidan londonamde
mgzavrobis safasurma $8000-s miaRwia.

msoflioSi pirveli TviTmfrinavi, ro-
melic mzis energiaze imuSavebs, aris Svei-
caruli kompaniis Solar Impulse-is morigi
saocari qmnileba.

mas frenisTis uyenia 4 mZlavri eleq-
tro Zrava, romlebic muSaoben msigan miRe-
bul energiaze. mzis energias ki frTebze
damontaJebuli mzis bateriebis wyalobiT
Rebulobs.

misi gamocda pirvelad 2009 wels mox-
da. 26 ivniss moxda TviTmfrinavis saCvene-
blad wardgena, xolo 3 dekembers misi
gamocda samxedro sahaero bazaze moew-
yo. misi pirveli piloti gaxldaT 51 wlis
mfrinavi - Bertrand Piccard. igi 1958 wlis 1
marts daibada qalaq lozanaSi 

“Cven gvinda xalxs vaCvenoT, Tu ra
kargad muSaobs inovaciuri, sufTa teq-
nologiebi bunebriv, alternatiul ene-
rgiis wyaroebze, romelic arc Tu ise
Soreul momavalSi realobad iqceva”
- ganacxada proeqtis erTerTma xelmZRv-
anelma da pilotma Bertrand Piccard-ma.

TviTmfrinavisTvis maqsimaluri sima-
Rle: 8500 m

tvirTis maqsimaluri wona: 1600 kg
maqsimaluri siCqare: 70km/sT
frenisTvis minimaluri siCqare: 35km/sT
frTebis Slili (manZili frTebis

boloebs Soris) : 63.40m (daaxloebiT
Airbus A380-is msgavsad)

frTebis farTobi: 200 m 
TviTmfrinavis sigrZe: 21.85 m
TviTmfrinavis simaRle: 6.40 m
2021 wlidan eleqtro TviTmfrinavi

SeZlebs mgzavrebis gadayvanas. informacias
Reuters avrcelebs.

,,Eviation Aircraft Ltd”-is kompania eleqtro
TviTmfrinavs amzadebs,romelic mgzavrebs
2021 wlidan moemsaxureba da is 9 mgzavris
gadayvanas SeZlebs, amis Sesaxeb kompaniis
aRmasrulebelma direqtorma ganacxada.

,,Eviation”-i erT-erT kompania, romelic
mxars uWers eleqtrogadamcemi mcire zom-
is TviTmfrinavebis ganviTarebas. eleqtro
TviTmfrinavebis arseboba Seamcirebs ener-
giis xarjvas da saoperacio xarjebs, gar-
da amisa eleqtro TviTmfrinavebi bevrad
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ekologiuri iqneba, rac gamonabolqvis
raodenobas Seamcirebs.

Airbus SE (AIR.PA), Boeing Co (BA.N) da Uber
Technologies Inc aseve iZieben eleqtro da
hibriduli TviTmfrinavis teqnologias.

kompania ,,Eviation”-is aRmasrulebelma
direqtorma omar bar-iohim ganacxada rom
man koreuli firmasTan ,,kokam”-Tan xelSek-
rulebas moawera xeli, rac imas niSnavs
rom eleqtro TviTmfrinavisTvis eleqtro-
batariebs swored am firmisgan SeiZens.

eleqtroTviTmfrinavi 9400 batareiT iq-
neba aRWurvili.

kompaniis xelmZRvanelebi imedovneben,
rom pirvel sacdel frenas eleqtro TviT-
mfrinavi parizis aviaSouze 2019 wels Caa-
tarebs.

tradiciuli sawvavis Canacvlebas sul
ufro da ufro meti saxelmwifo da kerZo
kompania cdilobs. eleqtromobilebis, mzisa
da qaris eleqtrosadgurebis ricxvi udidesi
siswrafiT izrdeba. 2015 wels atlantikis
okeanes mcire zomis TviTmfrinavma gadauf-
rina, romelic energias mTlianad frTebze
ganTavsebuli mzis panelebisgan iRebda.

2068 wlamde bevrad adre eleqtro da
hibriduli TviTmfronavebis gamoCenaa mosa-
lodneli. sawvavis xarjis SemcirebasTan er-
Tad eleqtromobilis msgavsad ekologiuri
garemo umjobesdeba da xmauris donec mcir-
deba, rasac naklebi yuradReba eqceva, magram
sinamdvileSi xmauriT dabinZureba didi
qalaqebis seriozuli problemaa. amsaTan
erTad mosalodneli mcire zomi 10-12 mgza-
vrze gaTvlili TviTmfinavebis mniSvnelo-

vani mateba, molkle manZilis dasafarad.
mosaxleobis, urbanizaciis donisa da sag-
zao transportis matebis paralelurad sa-
haero transportis ganviTareba sacobebisgan
gantvirTvis garkveul Sanss iZleva. mgza-
vrTnakadi axlac izrdeba. Tu msoflios
udidesma Hartsfield-is aeroporti atlantaSi
2006 wels 85 milion mgzavrs moemsaxura, 2016
wels es maSvenebeli 104 milionamde gaizar-
da, imave perodSi britaneTis Heathrow-is aero-
prtma mgzavrTnakadi 77-dan 76 milionamde
gazarda. stambolis axali aeroporti ki, rom-
lis gaxsnac 2018 wlis oqtomberSia dageg-
mili 200 milion mgzavrze iqneba gaTvlili.

rogorc Airbuss-Si acxadeben momaval 20
weliwadSi mgzavrTa momsaxurebisTvis 600
000 piloti gaxdeba saWiro. rac Seexeba
upiloto samgzavro TviTmfinavebs, misi per-
speqtiva SedarebiT ufro Soreulia da uax-
loes momavalSi ar ganixileba.

bolo periodSi zebgeriTi TviTmfrina-
vis dabrunebaze sul ufro xSirad saubro-
ben. mgzavrobis drois Semcirebis survil-
is fonze maTze moTxovna sakmaod didia.

cvlilebebi dizainSi da mis interier-
Sic igegmeba. aeronavtikis kanonebis Sesaba-
misad frTebi isev darCeba, Tumca Sida inte-
rieri SesaZloa ultramaRali garCevadobis
ekranebiT daifaros, an mTliani fiuJelazi
Seiminos.

zustad ra cvlilebebi moxdeba aviaci-
is sferoSi rTuli, Tumca ukve naTelia,
rom 20 da miTumetes 50 wlis Semdeg TviT-
mfrinavi da misi saSualebiT mgzavroba
amJamindelisgan gansxvavebuli iqneba.

informaciis wyaro:

https://www.militarium.org/aviaciis-ganvitarebis-istoria/
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Summary

From 1920s the successful flights of flying machines laid the foundation for developing the aviation. From this
moments a lot of changes are made. Nowadays it’s decided to build the flight machine(the airplane) which will
work on sun energy with four powerful electric engines. They will receive sun energy with the help of the sun
batteries, that are located on the wings of the airplane. The test flights are scheduled in Paris in 2019.
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